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TNF -gamma 



, CCCMTCAAGAGAAATTCCATACTATCACCAGTTGGCCGACTTTCCAAGTCTAG1GCAGA 60 

6, MTCCAAGGCACCTCACACCTAGAGTTCCTATACCTCTGAGACTCCAGAGGAAAGAACM 120 

,21 GACAGTGCAGAAGGATATGnAGAACCCACTGAAMCCTAGAAGGTTGAAAAGGAAGCAT 180 

,81 CCCTCCTGACCTATAAGAAAATTTTCAGTCTGCAGGGGGATATCCTTGTGGCCCAAGAC 240 

24, ATTGGTGTTATCATTTGACTAAGAGGAAATTATTTGTGGTGAGCTCTGAGTGAGGATTAG 300 

30, GACCAGGGAGATGCCAAGTTTCTATCACTTACCTCATGCCTGTAAGACAAGTGTTTTGTT 360 

36, CCAATTGATGAATGGGGAGAAAACACTTCAGCCAATCACTTATGGGCACAGAATGGAATT 420 

42, TGAAGGGTCTGGTGCCTGCCCTTGTCATACGTAAACAAGAGAGGCATCGATGAGTTTTAT 480 

48< CTGAGTCATTTGGGAAAGGATAATTCTTGCACCAAGCCATTTTCCTAAACACAGAAGAAT 540 

54, AGGGGGATTCCTTMCCnCATTGTTCTCCAGGATCATAGGTCTCAGGATAAATTAAAAA 600 

60, TTTTCAGGTCAGACCACTCAGTCTCAGAAAGGCAAAGTMTTTGCCCCAGGTCACTAGTC 660 

661 CAAGATGTTATTCTCTTTGMCAAATGTGTATGTCCAGTCACATATTCTicATTCATTCC 720 

721 TCCCCAAAGCAG1TTTTAGCTGTTAGGTATATTCGATCACTTTAGTCTATTTTGAAMTG 780 

78, ATATGAGACGCTTTTTAAGCAMGTCTAC^TnCCCAATGAGAAAA^ 840 

«; 9 4°o° 

90, TGCACTGGGMCATGAACTAG^CCTGGCCTTCACCA^AACCG *0 

96, MncCJGCTGATCCCAGAGTCGGGAGACTACTTCA^^ Hj» 



FIG. 1 A 
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TNF -gamma 

1 02 1 GGATGACCTCTGAGTGCAGTGAAATCAGACAAGCAGGCCGACCAAACAAGCCAGACTCCA 1 080 

81 MTSECSE I RQAGRPNKPDS I 100 

1081 TCACTGTGGTCATCACCAAGGTAACAGACAGCTACCCTGAGCCAACCCAGCTCCTCATGG 1 140 

101 TVV l TKVTDSYPEPTQLLMG 120 

1141 GGACCAAGTCTGTATGCGAAGTAGGTAGCAACTGGTTCCAGCCCATCTACCTCGGAGCCA 1200 

12 i T K S V C E V G S N W F Q P 1 Y L G A M 140 

1201 TGTTCTCCTTGCAAGAAGGGGACAAGCTAATGGTGAACGTCAGTGACATCTCTTTGGTGG 1260 

H1 FSLQEGOKLMVNVSDISj-VO 160 



1261 ATTACACAAAAGAAGATAAAACCTTCTTTGGAGCCTTCTTACTATAGGAGGAGAGCAAAT 
161 YTKEDKTFFGAFLL * 



1320 
175 



321 ATCAT TAT ATG AAAG TCCTCTGCCACCGAG TTCCT AAT T T TCT T TGT TCAAATG T AAT T A 1380 

381 T AACCAGGGG T T T TC T TGGGGCCGGGAGT AGGGGGCAT TCCACAGGGACAACGGT T TAGC 1440 

441 TATGAAATTTGGGGCCAAAATTTCACACTTCATGTGCCTTACTGATGAGAGTACTAACTG 1500 

501 GAAAAAGGCTGAAGAGAGCAAATATATTATTAAGATGGGTTGGAGGATTGGCGAGTTTCT 1560 

561 AAATATTAAGACACTGATCACTAAATGAATGGATGATCTACTCGGGTCAGGATTGAAAGA 1620 

1621 GAAATATTTCAACACCTCCCTGCTATACAATGGTCACCAGTGGTCCAGTTATTGTTCAAT 1680 

1681 TTGATCATAAATTTGCTTCAATTCAGGAGCTTTGAAGGAAGTCCAAGGAAAGCJCTAGAA 1740 

1741 AACAGTATAAACTTTCAGAGGCAAAATCCTTCACCAATTTTTCCACATACTTTCATGCCT 1800 

801 TGCCTAAAAAAAATGAAAAGAGAGTTGGTATGTCTCATGAATGTTCACACAGAAGGAGTT 1860 

861 GGTTTTCATGTCATCTACAGCATATGAGAAAAGCTACCTTTCTTTTGATTATGTACACAG 1920 
1921 ATATCTAAATAAGGAAGTTTGAGTTTCACATGTATATCCCAAATACAACAGTTGCTTGTA 1980 

1981 TTCAGTAGAGTTTTCTTGCCCACCTATTTTGTGCTGGGTTCTACCTTAACCCAGAAGACA 2040 

FIG. 1 B 
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TNF-gamma 

2041 CTATGAAAAACAAGACAGACTCCACTCAAAATTTATATGAACACCACTAGATACTTCCTG 2100 

2101 ATCAAACATCAGTCAACATACTCTAAAGAATAACTCCAAGTCT TGGCCAGGCGCAGTGGC 2 1 60 

2161 TCACACCTGTAATCCCAACACTTTGGGAGGCCAAGGTGGGTGGATCATCTAAGGCCGGGA 2220 

2221 GTTCAAGACCAGCCTGACCAACGTGGAGAAACCCCATCTCT ACTNAAAATACNAAATTAG 2280 

2281 CCGGGCGTGGTAGCGCATGGCTGTAANCCTGGCTACTCAGGAGGCCGAGGCAGAANAATT 2340 

2341 NCTTGAACTGGGGAGGCAGAGGTTGCGGTGAGCCCAGANCGCGCCATTGCACTCCAGCCT 2400 

2401 GGGTAACAAGAGCAAAACTCTGTCCAAAAAAAAAAAAAAAAA 2442 



FIG.1C 
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FIG. 3A 

Tissue distribution of TNFgamma mRNA 




FIG. 3B 

Expression of TNFgamma in HUVEC 

1 23456789 10 11 
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Expression of TNFy in baculovirus system 
12 3 4 



TNF 7 




FIG. 6 
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TNF -gamma-alpha vs. TNF-gamma-beta 

TNF-garmia-alpha 1 CCCAATCAAGAGAAATTCCATACTATCACCAGTTGGCCGACTTTCCAAG 49 

TNF-garmia-alpha 50 TCTAGTGCAGAAATCCAAGGCACCTCACACCTAGAGTTCCTATACCTCTG 99 

TNF-garrma-a I pha 1 00 AGACTCCAGAGGAAAGAACAAGACAGTGCAGAAGGATATGTTAGAACCCA 1 49 

TNF-garrma-a I pha 1 50 CTGAAAACCTAGAAGGTTGAAAAGGAAGCATACCCTCCTGACCTATAAGA 1 99 

TNF-garrma-a I pha 200 AAATTTTCAGTCTGCAGGGGGATATCCTTGTGGCCCAAGACATTGGTGTT 249 

TNF-garrma-a I pha 250 ATCATTTGACTAAGAGGAAATTATTTGTGGTGAGCTCTGAGTGAGGATTA 299 

TNF-garrma-a I pha 300 GGACCAGGGAGATGCCAAGTTTCTATCACTTACCTCATGCCTGTAAGACA 349 

TNF-garrma-a I pha 350 AGTGTTTTGTTCCAATTGATGAATGGGGAGAAAACAGTTCAGCCAATCAC 399 

TNF-garmio-alpha 400 TTATGGGCACAGAATGGAATTTGAAGGGTCTGGTGCCTGCCCTTGTCATA 449 

TNF-ganma-aipha 450 CGTAAACAAGAGAGGCATCGATGAGTTTTATCTGAGTCATTTGGGAMGG 499 

TNF-garrma-a I pha 500 ATAATTCTTGCACCAAGCCATTTTCCTAAACACAGAAGAATAGGGGGATT 549 

TNF-qarrma-alpha 550 CCTTAACCTTCATTGTTCTCCAGGATCATAGGTCTCAGGATAAATTAAAA 599 

I II I I I I Ml I I Ml 
TNF-garrma-bela 1 ATGGCCGAGGATCTGGGACTGAGCTTTGGGGAAACAGCCAGTGTGGAA 48 

TNF-qarrmo-alpha 600 AT T T TCAGG TCAGACCACTCAG TCTCAG AAAGGCAAAG T AAT T TGCCCCA 649 

III II I I I I M I I 

TNF-garrma-bela 49 ATGCTGCCAGAGCACGGCAGCTGCAGGCCCAAGGCCAGGAGCAGCAGCGC 98 

TNF-qaircna-alpha 650 GG TCACT AG TCCAAGATGTTAT TCTCTT TGAACAAATG TGTATG TCCAG T 699 

I II I II I II II 
TNF-garmia-beta 99 ACGCTGGGCTCTCACCTGCTGCCTGGTGTTGCTCCCCTTCCTTGCAGGAC 148 

TNF-qanma-alpha 700 CACATATTCTTCATTCATTCCTCCCCAAAGCAGTTTTTAGCTGTTAGGTA 749 

I I I II II 
TNF-garmia-beta 149 TCACCACATACCTGCTTGTCAGCCAGCTCCGGGCCCAGGGAGAGGCCTGT 198 

TNF-qamna-alpha 750 TATTCGATCACTTTAGTCTATTTTGAAAATGATATGAGACGCTTTTTAAG 799 

III I ■ I I I I 

TNF-garmia-beta 199 GTGCAGTTCCAGGCTCTAAAAGGACAGGAGTTTGCACCTTCACATCAGCA 248 

FIG.18A 
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TNF-qantna-a I pha vs. TNF-gamma-bela 
TNF-garmu-alpha 800 CAMGTCTACAGTTTCCCAATGAGMAATTAATCCTCTTTCTTGTCTTTC 849 

TNF-gorm>a-beto 249 AGTTTATGCACCTCTTAGAGCAGACGGAGATAAGCCAAGGGCACACCTGA 298 

TNF-garmia-olpha 850 ^jj^j 1 ^^ 8 " 

TNF-ganma-beta 299 CAGTTGTGAGACAAACTCCCACACAGCACTTTAAAAATCAGTTCCCAGCT 348 

TNF-ganrna-alpha 900 CTGCACTGGGMCATGAACTAGGCCTGGCCTTCACCMGAACCG^ 949 

TNF-garma-beta 349 CTGCACTGGGAACATGAACTAGGCCTGGCCTTCACCAAGAACCGAATGAA 398 

TNF-garmia-a I pha 950 CTATACCAACAMTTCCTGCTGATCCCAGAGTCGGGAGACTAC^ 999 
TNF-gontna-beta 399 CTATACCAACAAATTCCTGCTGATCCCAGAGTCGGGAGAeTACTTCATTT 448 

TNF-gaircna-alpha 1000 ACTCCCAGGTCACATTCCGTGGGATGAC^ 1049 

TNF-gorrma-beta 449 IcTCCCAGGTCACAU^ 498 
TNF-gornno-alpha 1050 CAAGCAGGCCGACCAAACAAGCCAGACTCCATCACTGTGGO 1099 

TNF-gorrma-beta 499 CAAGCAGGCCGACCAAACAAGCCAGACTCCATCACTGTGGTCATCACCAA 548 
TNF-gonmQ-alpho 1100 GGTAACAGACAGCTACCCTGAGCCMCCCAGCTCCTCATGGGGAC^ 1149 
TNF-gorrma-beto 549 GgIIaCAGACAGCTACCCTGAGCCAACCCAGCTCCTCATGGGGACCAAGT 598 
TNF-gormia-olpha 1150 CTGTATGCGAAGTAGGTAGCMCTGGTTCCAGCCCATCTACCTC 1199 
TNF-garm,a-beta 599 CTGTaIgCGAAGTAGGTAGCAACTGGTTCCAGCCCATCTACCTCGGAGCC 648 
TNF-garrroa-alpha 1200 ATGTTCTCCTTGCMGMGGGGACMGCTMTGGTGMCGTCAG^ 1249 
TNF-garr™-beta 649 ATGTTCTCCTTGCAAGAAGGGGACAAGCTAATGGTGAACGTCAGTGACAT 698 
TNF-garrroa-olpho 1250 CTCTTTGGTGGATTACACAAAAGMGATAAAACCTTCTTTGGAG^ 1299 
TNF-garm,o-beta 699 CTCTTTGGTGGATTACACAAAAGAAGATAAAACCTTCTTTGGAGCCTTCT 748 
TNF-garrma-alpha 1300 TACTATAGGAGGAGAGCAAATATCATTATATGAAAGTCCTCTGC^ 1349 
TNF-goana-beta 749 TACTATAGGAGGAGAGCAAATATCATTATATGAAAGTCCTCTGCCACCGA 798 
INF-gaaina-alpha 1350 GTTCCTMTTTTCTTTGTTCAMTGTAATTATAACCAGG^ 1399 
TNF-garrma-beto 799 GTTCCTAATTTTCTTTGTTCAAATGTAATTATAACCAGGGGTTTTCTTGG 848 
TNF-gorrma-alpha 1400 GGCCGGGAGT ^^ H49 
TNF-qanna-beto 849 GGCCGGGAGTa]g^ 897 

FIG.18B 
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TNF-gairma-olpha vs. TNF-gamma-beta 

TNf -„ rth o ,« ib-SItSIB ,49 ; 

W-go^-beta 898 TGGGGCCCAAMTTTCACAOT 947 
T NF - gm o-betc 948 IBS 997 

— ° - km 

TNF-g^o-beto 998 TGGrcAGTTTCTMATATTAAGACACTGATCACTAAATGAATGGATGATC 1047 

TNF-go^-bela ,048 liil!liil^InK^l*TTTCAACACCTTCCIGCTATAC ,097 
W—alpho 1649 AATKTCACCAGTGGTCCAGTTATTGTTCAATTTGATCATAAATTTGCTT ,698 

mmiimimiiii <IC 

TNf-qoma-belo 1098 AATGGTCACCAGTGGTCCA ,1,6 

TNF-go»o-olpho ,699 CAATTCAGGAGCTT1GAAGGAAGTCCAAGGAAAGCTCTAGAAAACAGTAT 1748 
W -g™a-olpha ,749 AAACTTTCAGAGGCAAAATCCTTCACCAATTITTCCACATACTTTCATGC 1798 
W-g«>-alpha ,799 CTTGCCTAAAAAAAATGAAAAGAGAGTTGGTATGTCTCATGAATGTTCAC ,848 
W-ga-a-alpha ,849 ACAGAAGGAGTTGGTTTTCATGTCATCTACAGCATATGAGAAAAGCTACC ,898 
TNf-go-a-alpbo ,899 TTTCTTTTGATTATGTACACAGATATCTAAATAAGGAAGTTTGAGTTTCA ,948 
W-go»a-olpha ,949 CATGTATATCCCAAATACAACAGTTGCTTGTATTCAGTAGAGTTTTCTTG ,998 
TNF-go^o-olpho ,999 CCCACCTATTTTGTGCTGGGTTCTACCTTAACCCAGAAGACACTATGAAA 2048 
TNF-g^o-olpho 2049 AACAAGACAGACTCCACTCAAAATTTATATGAACACCACTAGATACTTCC 2098 
TNF-go-a-olpbo 2099 TGATCAAACATCAGTCAACATACTCTAAAGAATAACTCCAAGTCTTGGCC 2,48 
TNF-g-o-alpho 2,49 AOGCGCAGTGGCTCACACCTGT AATCCCAACACTT TGGGAGGCCAAGGTG 2,98 
TNF-g-a-alpha 2,99 GGTGGATCATCTAAGGCCGGGAGTTCAAGACCAGCCTGACCMCGTGGAG 2248 

FIG.18C 
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TNF-goimo-olpho vs. TNF-goimio-beU 



W-gomrc-alpha 2249 AAACCCCATCTCTACTNAMATACNMAnAGCCGGGCGTGGTAGCGCAT 2298 
TNF-<ja™-alpho 2299 GGCTGTAANCCTGGCTACTCAGGAGGCCGAGGCAGAANAATTNCTTGAAC 2348 
TNF- 9 o™-olpho 2349 TGGGGAGGCAGAGGTTGCGGTGAGCCCAGANCGCGCCATTGCACTCCAGC 2398 
TNF-gorn.o-01 pha 2399 CTGGGTAACAAGAGCAAAACTCTGTCCAAAAAAAAAAAAAAAAA 2442 



FIG.18D 
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TNF-gamma-alpha vs. TNF-gamma-beta 

TNF-gamna-beta 1 MAE D LG L SFGE T ASVEML PEHGSCRPKARSSS ARWAL TCCL VL LPF L AGL 5b'""' 

TNF-ganma-alpho 1 MRRFLSKVYSFPMRKL ILFLVFP 23 

TNF-garmia-beta 51 TTYLLVSQLRAQGEACVQFQALKGQEFAPSHQQVYAPLRADGOKPRAHLT 100 

TNF-aanma-alDha 24 VVRQTPTQHFKNQFPALHWEHELGLAFTKNRMNYTNKFLL IPESGDYF I Y 73 

9 P INIIIIiMIIIIMINIINIIMIIIIIIIIMIIIIIIIIIIMI 

TNF-ganma-beta 101 WRQTPTQHFKNQFPALHWEHELGLAFTKNRMNYTNKFLL IPESGDYF I Y 150 

TNF-aarrmQ-alDha 74 SQVTFRGMTSECSE IRQAGRPNKPDS I TW1 TKVTDSYPEPTQLLMGTKS 123 

9 p millllllllllllllllllllllllllllllllllllllMIIIIII 

TNF-gorrmo-bela 151 SQVTFRGMTSECSE 1 RQAGRPNKPDS 1 TW I TKVTDSYPEPTQLLMGTKS 200 

TNF-qanma-alpha 124 VCE VGSNWFQP I YLGAMFSLQEGDKLMVNVSD I SLVDYTKEDKTFFGAFL 173 

TNF-ganma-beto 201 VCEVGSNWFQP I YLGAMFSLQEGDKLMVNVSD I SLVDYTKEDKTFFGAFL 250 

TNF-gamma-alpha 174 L 174 

I 

TNF-ganma-beta 251 L 251 



FIG. 19 
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TNF-gamma-beta 

1 ATGGCCGAGGATCTGGGACTGAGCTTTGGGGAAACAGCCAGTGTGGAAATGCTGCCAGAG 60 
1 M A E 0 L G L S F G ETASVEMLPE 20 



I nn n l. \j «- ~ »- - 

61 CACGGCAGCTGCAGGCCCAAGGCCAGGAGCAGCAGCGCACGCTGGGCTCTCACCTGCTGC 120 

21 H G S C R P K A R S S S A R W A L T C C 40 

121 CTGGTGTTGCTCCCCTTCCtTGCAGGACTCACCACATACCTGCTTGTCAGCCAGCTCCGG 180 

41 i VI L P F L A G L T T Y L L V S .Q_L_R_ 60 

181 GCCC AGGGAGAGGCCTGTG f GCAGT TCCAGGCTCT AAAAGG ACAGG AGT t TGCACCT TCA 240 

61 A Q G E A C V Q F Q A L K G Q E F A_P S 80 

241 CATCAGCAAGTTTATGCACCTCTTAGAGCAGACGGAGATAAGCCAAGGGCACACCTGACA 300 

81 H Q Q V Y A P L R A 0 G D K P R A H L T 100 

301 GTTGTGAGACAAACTCCCACACAGCACTTTAAAAATCAGTTCCCAGCTCTGCACTGGGAA 360 

101 VVRQTPTQHFKNQFPALHWE 120 

361 CATGMCTAGGCCTGGCCTTCACCAAGMCCGAATGAACTATACCAACAAATTCCTGCTG 420 

121 H E L r. I A F T K NR'MMYTNKFLL 140 

421 ATCCCAGAG TCGGGAGACT ACTTCAT T T ACTCCCAGGTCAC AT TCCGTGGGATGACCTCT 480 
141 I PESGDYF IYSQVTF»RGMTS 160 

481 GAGTGCAGTGAMTCAGACAAGCAGGCCGACCAMCMGCCAGACTCCATCACTGTGGTC 540 
161 ECSE I RQAGRPNKPDS 1 TVV 180 
541 ATCACCAAGGTMCAGACAGCTACCCTGAGCCAACCCAGCTCCTCATGGGGACCAAGTCT 600 
181 1TKVTDSYPEPTQLLMGTKS 200 

601 GTATGCGAAGTAGGTAGCAACTGGTTCCAGCCCATCTACCTCGGAGCCATGTTCTCCTTG 660 
201 V C E V G S N W F Q P I Y L G^ M F S L 220 

661 CMGMGGGGACAAGCTAATGGTGAACGTCAGTGACATCTCTTTGGTGGATTACACAAAA 720 
221 Q E G D K L M V N V S D 1 S L V 0 Y T K 240 

721 GAAGATAAAACCTTCTTTGGAGCCTTCTTACTATAGGAGGAGAGCAAATATCATTATATG 780 
241 E 0 K T F F G A F L L ™ 
781 AAAGTCCTCTGCCACCGAGTTCCTAATTTTCTTTGTTCAAATGTAATTATAACCAGGGGT 840 

841 T T TCT TGGGGCCGGG AG T AGGGGCAT TCCACAGGG ACAACGG TT T AGC T ATGAAAT T TGG 900 

FIG.20A 
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TNF-ganrna-beLo 

901 GGCCCAAAATTTCACACTTCATGTGCCTTACTGATGAGAGTACTAACTGGAAAAAGGCTG 
96 1 AAGAGAGCAAATATATTATTAAGATGGGTTGGAGGATTGGCGAGTTTCTAAATATTAAGA 
1 02 1 CACTGATCACTAAATGAATGGATGATCTACTCGGGTCAGGATTGAAAGAGAAATATTTCA 
1081 ACACCTTCCTGCTATACAATGGTCACCAGTGGTCCA 



FIG.20B 



